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Introduction
============

Dementia is characterized by a progressive decline of cognitive and social functions. This limits the autonomy of those affected by dementia, and makes it difficult for them to cope with daily life. They become increasingly dependent on the care of others, particularly informal caregivers. Informal caregivers are individuals who regularly provide unpaid care, assistance and/or supervision to a close person with reduced autonomy.^[@R1]^ Studies show that informal dementia caregivers provide care of a higher intensity (more hours per day) and longer duration (over more years), compared to caregivers of people without dementia. The caregiving time increases even more when the person with dementia shows behavioral symptoms.^[@R2]^ In a survey of Alzheimer Europe, almost half of informal dementia caregivers spent more than 10 hours per day providing care.^[@R3]^ This is comparable to data from the United States (US), where informal dementia caregivers spent on average nine hours per day caregiving,^[@R4]^ and 31.1% of informal dementia caregivers provide care for two to three years, 18.5% for four to five years and 38.4% for six or more years.^[@R5]^ For 2015, the estimated economic value of unpaid care provided by informal dementia caregivers in the US was US\$221.3 billion.^[@R5]^ In Switzerland, an example of a Western European country, informal caregivers contributed 80 million unpaid hours in 2016, a substantial increase compared to 64 million hours invested in 2012 and 52 million in 2010.^[@R6],[@R7]^ The contribution of informal caregivers is expected to further increase due to the rising care needs of an aging population and the growing prevalence of multiple chronic conditions, in particular dementia.^[@R6]^ In addition, the number of available formal carers is not expected to increase accordingly.^[@R8]^ Informal caregivers thus play a key role, not only for the people with dementia but also for society in the sustainability of the health care system.^[@R9]-[@R11]^ Recognizing the valuable contribution of informal caregivers and providing them adequate support is therefore a core public health issue.

Caring for a person with dementia is a challenging experience, and the burden of informal dementia caregivers is higher compared to informal caregivers of persons with other chronic conditions.^[@R12],[@R13]^ Straining continuous care, an unpredictable course, and neuropsychiatric symptoms of the person with dementia can cause high levels of stress, which often leads to physical, psychological, emotional, social and financial problems.^[@R2],[@R13]-[@R15]^ In addition, family caregivers often have no experience in performing care, feel unprepared, and are lacking the required knowledge and support from health care providers to deliver appropriate care.^[@R5],[@R16]^ Informal caregivers report feelings of tiredness, stress, helplessness, and loneliness, and show high prevalence of depression and anxiety.^[@R17]^ Due to the nature of dementia, informal caregivers also struggle with feelings of guilt, ambivalence, grief and loss. Identified physical problems can create an increased risk for vascular disease, impaired wound healing, decreased immunity, and reduced likelihood to engage in preventive health behavior.^[@R17],[@R18]^ Poor physical and psychological health conditions not only impair the quality of life of informal dementia caregivers but also affect their ability to provide care to the person with dementia and to sustain their own social support network, which leads to social isolation.^[@R2],[@R18]-[@R20]^ Burden and health deterioration of informal dementia caregivers are core predictors of early institutionalization and mistreatment of their care recipient.^[@R18],[@R21]^

Due to the challenges of caregiving and the associated burden, informal dementia caregivers report important unmet needs at all stages of the disease. Their needs cover very diverse areas, such as information about the illness and support resources; support for their own emotional concerns; support on how to communicate with the care recipient, the family or the service providers; practical support in daily care and respite; and financial support.^[@R2],[@R22]-[@R26]^

Informal dementia caregivers often report that health care providers insufficiently attend and adapt to their multiple needs, and complain about care fragmentation and poor coordination, which ultimately increases their stress and underutilization of support services despite their needs.^[@R27]-[@R29]^ Underutilization of health care and other support resources contributes to the exhaustion of the informal dementia caregivers and precipitates institutionalization of their care recipient, thereby increasing health care costs.^[@R21],[@R30],[@R31]^ Informal caregivers do not always express spontaneously and directly how their needs can be met.^[@R32]^ Therefore, evaluating their needs in a systematic manner is crucial to supporting them in fulfilling their needs in a person-centered way in order to promote the quality of life of the caregiver and the affected person, as well as to maintain the caring situation at home.

Most studies on the needs of informal dementia caregivers have used qualitative study designs. Existing quantitative questionnaires have limitations: very few items for caregivers,^[@R17],[@R33]^ poor validation,^[@R22],[@R23],[@R34],[@R35]^ or lack of empirical evidence about needs dimensions (factor structure). This limits their use in both research and clinical practice. In addition, many of the assessment instruments, particularly semi-structured interviews, are time-intensive (e.g. assessment alone takes on average two hours^[@R26]^ or 90 minutes^[@R23]^). Furthermore, most of the collected information in interviews is qualitative. As such it is usually extensive, and more time is needed to prepare the information to make it available for the caregiver or other service providers (e.g. transcriptions). In view of the growing economic pressure on the social system, and of the rising support needs associated with population aging, such resources are impossible to secure on a large scale.

A search in MEDLINE, CINAHL, the *JBI Database of Systematic Reviews and Implementation Reports* and the Cochrane Database of Systematic Reviews was performed in January 2017, and again in January and July 2018, to identify completed and in-progress systematic reviews on needs assessment instruments for informal dementia caregivers. Three systematic reviews examining dementia needs assessment instruments were identified.^[@R36]-[@R38]^ Two reviews focused on documenting the diverse instruments available, focusing on their content and methodological approach to measure the needs, with no specific interest in their psychometric properties. Novais *et al.*^[@R36]^ included all types of studies that conducted a needs assessment, and Bangerter *et al.*^[@R37]^ concentrated on quantitative findings. The third review (Mansfield *et al.*^[@R38]^) critically examined the psychometric properties of a very limited number of instruments (N = 4) due to highly restrictive inclusion criteria; only peer-reviewed studies in English published until August 2015 were included. In addition, they targeted instruments where all items focused on the caregiver, and where the caregivers were directly asked about their needs.

Information about the methodological quality of measurement instruments are crucial for clinicians and researchers to make informed decisions about the best tool for their specific purpose. Therefore, the current review aimed to expand on the previous three reviews by focusing specifically on (at least partially) validated instruments and documenting in detail their psychometric properties. For this purpose, we followed the COSMIN (*CO*nsensus-based *S*tandards for the selection of health *M*easurement *IN*struments) guidelines for systematic reviews of measurement properties, which are recommended for psychometric reviews.^[@R39]^ In addition, the current review expanded on that of Mansfield *et al.*^[@R38]^ by including: i) instruments with diverse application methods (i.e. also professionally-assessed) or with items for both caregivers and persons with dementia, ii) studies published until February 2019 and in English, French and German, and iii) the CINAHL database as a relevant source for caregiver literature. The current review also includes recommendations for conducting further psychometric validations in the field of needs assessment among informal dementia caregivers. This review provides comprehensive and systematic information to guide further development of well-validated needs assessment instruments for use in research and clinical settings.

This review was conducted according to an *a priori* published protocol.^[@R40]^

Review questions/objectives
===========================

The objective of this review was to critically appraise, compare and summarize the measurement properties of needs assessment instruments for informal dementia caregivers. More specifically, the review questions were as follows:

1.  What are the measurement properties of needs assessment instruments for informal dementia caregivers (primary outcome)?

2.  What is the relevance of these instruments for clinical practice, research and informal caregivers according to their purpose, application method, administration burden, number of items and domain structure (secondary outcome)?

The objectives section has been revised, compared to the *a priori* protocol, to provide more clarity without changing the overall objectives of the review.

Inclusion criteria
==================

The inclusion criteria were developed following COSMIN guidelines and JBI guidance. The COSMIN guidelines for systematic reviews of measurement properties recommend the following inclusion criteria: i) the instrument should aim to measure the construct of interest (types of intervention(s)/phenomena of interest), ii) the study sample should comprise the target population of interest (types of participants), iii) the study should concern the type of measurement instrument of interest (self-reported or professionally interviewed), iv) the aim of the study should be the development of a measurement instrument or the evaluation of one or more of its measurement properties (types of studies).^[@R39]^

Participants
------------

This review considered studies that included informal caregivers of persons with dementia living at home as the study sample or as a part of it. Where possible, only the corresponding data were included in the review. Informal caregivers were defined as individuals who regularly provide unpaid care, assistance and/or supervision to a close person with reduced autonomy, in this context with dementia.^[@R1]^ In regards to the person with dementia, there was no restriction regarding the type of dementia.

Instruments/construct
---------------------

This review considered studies that report on needs assessment instruments for informal dementia caregivers. Needs was defined as "a condition that is important to the subject and that is not being satisfied in the subject\'s present environment."[@R41] The application method of the instruments was either self-reported or professionally interviewed. Further inclusion criteria were added while identifying and screening the literature to complement those of the *a priori* protocol: Instruments needed to be multidimensional (e.g. include more dimensions than only information needs). Instruments with items for informal caregivers and people with dementia were included if they contained at least two dimensions for the caregivers. Measuring the needs of informal dementia caregivers had to be an explicit objective of the instrument or of specific dimensions.

Outcomes
--------

This review considered studies that included the following outcomes for psychometric properties:

-   Reliability (test-retest reliability, inter-rater reliability, internal consistency)

-   Validity (content validity, construct validity, structural validity, sensitivity to change)

In order to characterize the instruments, we additionally documented the following instrument characteristics:

-   Purpose (original intended use)

-   Application method (self-reported, professionally interviewed)

-   Administration burden (training for clinicians, time for completion)

-   Number of items and domain structure.

As not every article provided data for all of the psychometric outcomes, articles that reported at least one outcome regarding reliability or validity were considered. Criterion-related validity was not considered in the results as there was no reasonable gold-standard available for the included instruments (in accordance with COSMIN guidelines^[@R39]^). No data were found for the outcome sensivity to change.

Types of studies
----------------

This review considered psychometric studies, namely, instrument development or instrument evaluation studies. Other types of studies (in which needs assessment instruments were used) were included to identify eligible instruments and their responsible authors. If no published or unpublished psychometric study was available, other types of studies (e.g. a survey) were only included if they provided sufficient information to evaluate the methodological validity of at least one psychometric property according to the COSMIN checklist.^[@R42]^

Methods
=======

This review was conducted according to an *a priori* published protocol^[@R40]^ and has been registered with PROSPERO (CRD42018090611).

Search strategy
---------------

The search strategy aimed to find both published and unpublished studies. A three-step search strategy was utilized in this review. An initial limited search of MEDLINE and CINAHL was undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe the articles. A second search was undertaken in February 2019 across all included databases. The search strategy considered all identified keywords and index terms as well as search blocks for dementia and patient-reported outcome measures provided by the study group of the Biomedical Information of the Dutch Library Association (KNVI)^[@R43]^ and a search block combined with a filter for measurement properties, as suggested by and available from the COSMIN website.^[@R44]^ Thirdly, the reference lists of all selected full texts were searched for additional studies. A complementary search was performed in the included databases and gray literature using the names of the needs assessment instruments identified in the three foregoing steps, and authors were contacted to obtain possible additional gray literature relating to their instrument. Studies published in English, German and French were considered for inclusion in this review. There was no limitation regarding the publication time.

The databases searched included Embase, MEDLINE, CINAHL and PsycINFO. In contrast to the *a priori* protocol, Embase was searched as recommended by COSMIN, and CINAHL was searched instead of OVID Nursing.^[@R39]^

The search for unpublished studies included Google Scholar, ProQuest Dissertations and Theses, ResearchGate (contact with relevant researchers), homepages with information about needs assessment/outcome tools (e.g. [www.decideproject.co.uk](http://www.decideproject.co.uk/)) and homepages of dementia or caregiver associations or organizations (e.g. [www.alz.org](http://www.alz.org/), [www.alzheimer-europe.org](http://www.alzheimer-europe.org/), [www.caregiver.org](http://www.caregiver.org/), [www.rosalynncarter.org](http://www.rosalynncarter.org/)).

Seven relevant researchers identified during the literature search were contacted by email to obtain unpublished psychometric studies or testing of the instrument, or to request further or lacking data. Two of them provided the instrument itself to complete the data extraction. In two cases, additional data were delivered to evaluate the methodological quality. One unpublished publication was found by contacting the responsible researcher. Three authors were not able to send additional information. The full search strategy is provided in Appendix I.

Study selection
---------------

Following the search, all identified citations were collated and uploaded into EndNote X7.8 (Clarivate Analytics, PA, USA) and duplicates removed. Titles and abstracts were then screened by two independent reviewers for assessment against the inclusion and exclusion criteria for the review. Potentially relevant publications were retrieved in full and their citation details imported into the standardized data extraction tool developed for this review. The full texts of selected citations were assessed in detail against the inclusion and exclusion criteria by two independent reviewers. Reasons for exclusion of full-text studies that did not meet the inclusion criteria are reported in Appendix II. Any disagreements that arose between the reviewers at each stage of the study selection process were either resolved through discussion, or with a third reviewer.

Assessment of methodological quality
------------------------------------

Publications selected for retrieval were assessed by two independent reviewers for methodological validity prior to inclusion in the review using the COSMIN checklist.^[@R42],[@R45],[@R46]^ The COSMIN checklist is a standardized tool recommended for use in systematic reviews of measurement properties.^[@R42]^ This tool fulfills the specific requirements of a psychometric review and has already been successfully used in another JBI review protocol.^[@R47]^ The original checklist consists of 12 boxes with five to 18 items per box, and is a modular tool. We therefore used only the seven boxes evaluating relevant psychometric properties for our review, namely, internal consistency, reliability, measurement error, content validity, structural validity, hypotheses testing and responsiveness. The box for criterion-related validity was not included as there is no reasonable gold-standard available. The three boxes for additional methodological standards (item response theory models, interpretability and cross-cultural validity) were not used as they focus on more advanced properties. The last box on generalizability was used for data extraction of study characteristics. Each item of the checklist is assessed on a four-point response scale: excellent, good, fair and poor. However, some items have only two or three response options (e.g. only excellent, fair or poor). The methodological quality scores per box were obtained by taking the lowest rating across all items in the box ("worst score count"). The lowest score of any box presented the overall score of the reviewed study. Studies with poor scores in all boxes would have been excluded from the review as this would indicate inadequate methodological quality. In this review, none of the included studies were excluded due to poor scores in all boxes. The checklist used for assessing the methodological quality can be found in the *a priori* published protocol.^[@R40]^

All disagreements that arose between the reviewers were resolved through discussion, or with a third reviewer.

Data extraction
---------------

Data were extracted from papers included in the review using the standardized data extraction tool developed for this review.^[@R40]^ This tool was inspired by the standardized data extraction tools in JBI System for the Unified Management, Assessment and Review of Information (JBI SUMARI; JBI, Adelaide, Australia), by selecting the relevant parts and adapting them to the specificity of a psychometric review. JBI SUMARI is a web application designed to support researchers and practitioners in the entire process of conducting a systematic review. The data extracted included specific details about: i) study characteristics, ii) instrument characteristics and iii) outcomes of significance for the review question and specific objectives. Although the comprehensiveness and accuracy of the provided data varied across studies, the following data were collected;

1.  Study characteristics: citation details, aim of the study, study design and method, setting, population characteristics, definition of informal caregivers and needs.

2.  Instrument characteristics: name of the instrument, purpose, target population, application method, administrative burden, number of items and domain structure, range of scores, response options/format.

3.  Psychometric outcomes: reliability (test-retest reliability, inter-rater reliability, internal consistency), validity (content validity, construct validity, structural validity).

Data were extracted and double checked independently by two reviewers (first and second author). To minimize errors, the data extraction form was first pilot tested and a standardized form was used. Disagreements between the reviewers were resolved by discussion, or with a third reviewer.

Data synthesis
--------------

The main aim of the data synthesis was to compare outcomes to provide recommendations on the most suitable instrument for research, clinical use and informal caregivers. The findings on instrument characteristics, reliability and validity were compared and described in narrative form, including tables to aid data presentation. The domain structure of the instruments and a summary of their content are presented in a table and in narrative form (see Appendix III and Table [1](#T1){ref-type="table"}).
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The quality criteria from Terwee *et al.*^[@R48]^ were used to judge the psychometric outcomes of the different instruments, namely, their content validity, internal consistency, construct validity, test-retest reliability (agreement), and inter-rater reliability (reliability). The quality of the instruments was assessed as positive, indeterminate, or negative, with a fourth category for "no information available and doubtful design or method."^[@R40]^ The results of this appraisal are presented in a narrative form and in Appendix IV.

Results
=======

Study inclusion
---------------

A total of 4909 records were identified through the systematic search in the four databases. Searches in gray literature and requests to relevant researchers for unpublished literature or publications about specific instruments, identified *a priori*, revealed seven additional publications. After removing duplicates, 3468 records remained. Another 3404 records were excluded for not meeting the inclusion criteria after screening their titles or abstracts, resulting in 64 full texts assessed for eligibility. After reading the full texts, 19 articles met the inclusion criteria and were assessed for quality. One publication was excluded due to insufficient data to evaluate the methodological quality. Eighteen articles^[@R49]-[@R66]^ covering 14 different needs assessment instruments were included in the review with, in four cases, two different publications describing the same instrument, as they provided complementary information.^[@R50]-[@R55],[@R62],[@R63]^ A flow chart of the study selection is presented in Figure [1](#F1){ref-type="fig"}.^[@R67]^ The excluded full texts and the reasons for exclusion according to the inclusion criteria or the critical appraisal are listed in Appendix II. Table [2](#T2){ref-type="table"} presents an overview of the included instruments, their acronyms and the authors of the included publications.

![PRISMA flow diagram of search and study selection process^[@R67]^](jbisris-18-704-g004){#F1}
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Characteristics of included studies
-----------------------------------

Eleven of the 18 included publications focused on the development or the evaluation of an instrument.^[@R49],[@R51]-[@R55],[@R58],[@R59],[@R61],[@R64],[@R65]^ In addition, a development report and a manual were included to assess the content validity of an instrument or to provide additional results for the psychometric testing.^[@R63],[@R50]^ Five other studies, not primarily aimed at validation but containing sufficient information about the development or the evaluation of the used instruments, were also integrated in the review.^[@R56],[@R57],[@R60],[@R62],[@R66]^ The publication dates ranged from 1996 to 2019.

Nine of the development or evaluation samples included only caregivers of persons with dementia living in the community.^[@R49],[@R54]-[@R60],[@R64]^ The remaining nine samples were mixed, including caregivers of persons with dementia residing in the community or living in institutions.^[@R50]-[@R53],[@R61]-[@R63],[@R65],[@R66]^ Study samples differed in the relationship status, but caregivers were mostly spouses or offsprings of the persons with dementia. In all studies, the majority of caregivers were female. The mean age of the caregivers ranged from 51 to 68 years (with a standard deviation of 10 to 14.5 years), and the age range of people with dementia ranged from 76 to 85 years (with a standard deviation of 5.9 to 9.8 years). An overview of the characteristics of the different samples is presented in Appendix V.

Description of instruments
--------------------------

Five of the instruments were developed or tested in the US,^[@R56]-[@R59],[@R66]^ four in the United Kingdom (UK),^[@R49],[@R50],[@R51],[@R64],[@R65]^ and one each in Austria,^[@R52],[@R53]^ Singapore,^[@R54],[@R55]^ Greece,^[@R60]^ Canada^[@R61]^ and the Netherlands.^[@R62],[@R63]^ Eleven instruments contained only items for caregivers (CADI, RAM, QCNE, UNM, EAC, QNP, PBH-LCI:D, CNCD, NAS, CNA-D, SIDECAR) while three also included items for persons with dementia (CARENAP, JHDCNA, Tayside). Three instruments were recommended for use in both clinical and research settings (CADI, PBH-LCI:D, RAM) while one was recommended only for research purposes (CNA-D), and four others only for clinical assessments (CARENAP, CNCD, EAC, Tayside). For the last six instruments, the intended context of use was not specified (JHDCNA, NAS, QCNE, QNP, SIDECAR, UNM). With the application method, seven instruments were self-administered (CNCD, NAS, PBH-LCI:D, QCNE, EAC, SIDECAR, UNM), three were used in professional interviews (CARENAP, CNA-D, JHDCNA), and two could be either self-administered or professionally interviewed (QNP, Tayside). For two instruments, the application method was not clearly stated, but the descriptions suggested for both a self-reported application method (CADI, RAM). For seven instruments, the administration time was described, ranging from five to 50 minutes (CADI, CARENAP, CNA-D, NAS, RAM, QCNE, QNP). Information about the required training for clinicians was mentioned for two instruments. For one of them, no specific abilities or prior knowledge were necessary (QNP), whereas the other instrument could only be administered by professionals with experience in assessments and interviewing (CARENAP). Response options for all instruments were either nominally or ordinally scaled. For nine instruments, a total (CADI, CNA-D, CNCD, JHDCNA, PBH-LCI:D, RAM, EAC, UNM) or a mean score (NAS) could be obtained, with higher scores indicating higher unmet needs in most of the instruments. Four instruments did not use a scoring system (CARENAP, QCNE, QNP, Tayside). No concrete information was provided for SIDECAR on this aspect. The instruments differed regarding the domain structure and number of items. The number of items for caregivers ranged from 12 to 70 items. Appendix III provides an overview of the domain structure, number of items and response options of the different instruments. Further detailed information about the characteristics of the instruments is presented in Appendix VI.

Methodological quality
----------------------

For each study, we evaluated the methodological quality of their assessment of six different psychometric properties, namely, content validity, structural validity (i.e. the factor structure of the instrument), internal consistency, reliability (including both test-retest and inter-rater), measurement error and construct validity. Criterion validity was not considered as there is currently no gold standard, and responsiveness (i.e. sensitivity to change) was excluded as no study assessed it. Table [3](#T3){ref-type="table"} provides an overview of the quality (excellent, good, fair or poor) of the assessment for each study and each specific standardized question (Q1 and following) regarding the psychometric properties evaluated in this study. For CNA-D, two studies testing construct validity with different variables were available and therefore evaluated separately, thus generating in total 15 studies for methodological quality. In the other three cases where two publications described the same instrument, as they contained complementary information, we treated them as one study when assessing methodological quality.
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*Content validity* was documented in 13 of the 15 studies. Seven of these 13 studies had excellent ratings for each of the five specific criteria considered (QCNE, CARENAP, QNP, PBH-LCI:D, CNCD, CNA-D, SIDECAR), and another study had good or excellent ratings (NAS). The five other studies all had at least one poor rating. Three of them failed to include informal caregivers in the item development process (i.e. Q2: RAM, UNM, EAC). Three did not assess if all items together comprehensively reflected the construct to be measured (i.e. Q4: CADI, Tayside, EAC). One did not assess if all items referred to relevant aspects of the construct to be measured (i.e. Q1: CADI). In summary, various examples of excellent methodological quality were available regarding content validity.

*Structural validity* is relevant for instruments aiming at measuring different domains of needs, which was clear for all studies. However, only four studies evaluated the factor structure of their instrument, one with a factor analysis meeting all the criteria (CADI), two with adequate factor analysis but samples of too limited size (PBH-LCI:D, CNCD), and a last one with a factor analysis inadequately performed separately for each dimension (QCNE). In summary, sample size issues and inappropriate statistical analysis limited the strength of the limited evidence regarding structural validity.

*Internal consistency* was reported in 10 of the 15 studies. Information on the percentage of missing data (Q2) and how they were handled (Q3) was provided in only two of these 10 studies (RAM, EAC). The sample size used to assess internal consistency was optimal (Q4, N = 100 or more) for seven studies (CADI, RAM, QCNE, UNM, QNP, PBH-LCI:D, CNCD), good for the EAC (50\<N\<99), moderate for the CNA-D (30\<N\<49), and poor for CARENAP (N\<30). As presented above, four studies tested the unidimensionality of their subscales before computing the Cronbach alphas (Q5), in two cases with an appropriate sample size (Q6: CADI, QCNE) and in two with far too small samples (PBH-LCI:D, CNCD), while six studies did not assess unidimensionality. Seven studies computed the internal consistency statistic for each subscale separately (Q7: CADI, QCNE, UNM, EAC, PBH-LCI:D, CNCD, CNA-D), while three computed a single alpha for all items irrespective of possible dimensions (RAM, CARENAP, QNP). Eight studies calculated an appropriate statistic (Q9 and/or Q10: CADI, RAM, QCNE, UNM, EAC, PBH-LCI:D, CNCD, CNA-D), while two provided only item-total correlations (CARENAP, QNP). In summary, most studies met a majority of criteria for methodological quality, with the exception of unidimensionality testing, which was often neglected.

*Reliability* includes both test-retest and inter-rater agreement, and was documented in only 5 of the 15 studies. Information on the percentage of missing data (Q1) and how they were handled (Q2) was provided in only one of these five studies (PBH-LCI:D). The sample size used to assess reliability was good for PBH-LCI:D and Tayside (Q3, 50\<N\<99), moderate for EAC and CNA-D (30\<N\<49), and poor for CARENAP (N\<30). The measurement occasions were clearly or assumably independent (Q5) and made in similar conditions (Q9) for three studies (EAC, PBH-LCI:D, CNA-D), while this was not the case for CNA-D and CARENAP. For CNA-D, test-retest and inter-rater agreement were evaluated in a combined way by having two interviews conducted by two different persons two weeks apart. For the CARENAP, only the inter-rater agreement was tested, based on a simultaneous evaluation made by an interviewer and an observer. The time interval between the two measurements (two or three weeks) was clearly stated (Q6) in four of the five studies. The exception was Tayside, where the time interval was highly variable, with an average of 21 days. The time interval was appropriate (Q8) and it was assumable or evidenced that informal dementia caregivers were stable in the interim period in terms of needs (Q7) for PBH-LCI:D, CARENAP and CNA-D. As mentioned, Tayside used a questionable time interval. EAC had a rather long interval of three weeks without any caution to ensure that informal dementia caregivers were stable within this period. Finally, three studies calculated adequate statistics for the assessment of reliability (Tayside, CARENAP, CNA-D), while EAC and PBH-LCI:D used less appropriate indices, namely, a Pearson correlation without evidence that no systematic change had occurred. In summary, procedures mixing test-retest and inter-rater assessment, as well as as irregular or too long time intervals, and modest sample sizes, undermined the limited efforts to evaluate reliability.

*Measurement error* was only reported for one study (PBH-LCI:D), with no information on the percentage of missing data (Q1) and how they were handled (Q2). However, the study had a good sample size of N = 79 (Q3), and used a clear (Q6) and appropriate (Q8) time interval between the two measures (i.e. two weeks), suggesting that the informal dementia caregivers were stable over that period (Q7). It was also assumable that the measurements were independent (Q5) and test conditions were similar (Q9), and appropriate statistics were used (Q11). The very limited evidence about measurement error was thus of good quality.

*Construct validity* was documented in eight of the 15 studies. Only JHDCNA and PBH-LCI:D provided information on the percentage of missing data (Q1) and how they were handled (Q2). Six studies had optimal or good sample sizes (Q3, N\>50: JHDCNA, RAM, UNM, EAC, PBH-LCI:D, NAS), while CNA-D had a moderate sample in both studies with N = 45. In six studies, multiple hypotheses (PBH-LCI:D, CNCD, CNA-D) or a minimal number of hypotheses (JHDCNA, EAC, CNA-D) were formulated *a priori* (Q4), while RAM and UNM formulated only vague hypotheses. EAC was the sole study to specify the expected magnitude of the association (Q6). Seven studies described adequately all or most constructs measured by the comparator instruments (Q7), with only UNM delivering a poor description. In contrast, only JHDCNA and CNA-D provided comprehensive evidence of the measurement properties of the comparator instruments (Q8), with all of the others giving only partial information. Finally, all studies used clearly or assumably appropriate statistics, with the exception of PBH-LCI:D which used parametric statistics while the standard deviations for some variables suggested non-normal distributions. In summary, there was some quality empirical evidence on construct validity, although the psychometric properties of the comparator instruments were often insufficiently described.

Review findings
---------------

### Quality assessment of psychometric properties

We will first summarize the evidence available for each type of psychometric feature, with the exclusion of criterion validity, which is irrelevant in the absence of a gold standard, and of responsiveness or sensitivity to change, which was never evaluated for the reviewed instruments. We will then briefly discuss the psychometric properties of each instrument. The relevant information is presented in Appendix IV.

*Content validity* was documented for 13 of the 14 reviewed instruments. As mentioned above, the procedure used to optimize content validity was evaluated satisfactory in seven of these 13 instruments (CARENAP, CNA-D, CNCD, NAS, PBH-LCI:D, SIDECAR, QNP). Most studies generated items based on a literature review and/or an expert consultation, and then reviewed these items in collaboration with experts and at least five informal dementia caregivers. However, the initial pool of the SIDECAR instrument was inductively developed on the basis of 42 interviews with caregivers. Caregivers, researchers and carer consultants were included in further steps of questionnaire development and testing of content validity. For the QNP, the final set of items was further submitted to additional informal dementia caregivers to optimize understandability. For three other instruments, a doubtful design was used (CADI, QCNE, Tayside; see Appendix IV for more details), and the three last instruments failed to include the target population in the process of item development (RAM, EAC, UNM).

*Internal consistency* was assessed for 10 of the 14 reviewed instruments. For three of these 10 instruments, the Cronbach alphas were computed for dimensions based on the results of a factor analysis. The latter supported a structure with five to eight dimensions (five for CNCD, with three to seven items; seven for PBH-LCI:D, with three to eight items; eight for the CADI, with two to seven items per dimension). However, for CADI, most alphas were below .70 despite an adequate factor analysis, and for CNCD and PBH-LCI:D, the factor analysis had largely insufficient sample sizes but all alphas were above .70. These results are therefore all partly problematic. For four other instruments, Cronbach alphas were provided for each dimension and comprised between .70 and .95, but for three of them no factor analysis was conducted (CNA-D, EAC and UNM), and for QCNE the factor analysis was inadequate; therefore this evidence should be considered inconclusive. Three other instruments reported only the alpha for the full scale without considering the dimensions, with low values in for CARENAP and RAM, and a high value for QNP.

*Reproductibility* was evaluated for four of the 14 reviewed instruments in terms of test-retest agreement (CNA-D, PBH-LCI:D, EAC, Tayside), for three in terms of inter-rater reliability (CARENAP, CNA-D, Tayside), and for PBH-LCI:D in terms of measurement error. CNA-D and PBH-LCI:D showed satisfactory test-retest agreement, as evaluated with a proper procedure, with correlations in the .70 range. For two other instruments where the procedure was questionable, the average Kappa was excellent for EAC but varied between poor and excellent for the different subscales of Tayside. As presented above, all the procedures used to evaluate the inter-rater reliability were problematic. For CARENAP, which compared the simultaneous evaluation of an interviewer and an observer, thereby increasing the likelihood of agreement, the Kappas were high. For Tayside, which compared the ratings of a professional to the self-report of the informal caregiver, thereby reducing the chances of agreement, the Kappas were very low. For CNA-D, which evaluated the test-retest and inter-rater reliability in combination, based on two interviews conducted by different persons two weeks apart, the mean Kappa was high. The results for measurement error for PBH-LCI:D were good. Sound evidence regarding reproductibility is therefore still scarce, and limited to test-retest agreement and measurement error.

*Validity* was consistently assessed based on *construct validity* in seven of the 14 reviewed instruments. For CNA-D, PBH-LCI:D, RAM and EAC, precise *a priori* hypotheses were formulated and at least 75% of the results were in accordance with them. In contrast, CNCD had less than 75% of its well-formulated hypotheses confirmed. Most hypotheses focused on associations between unmet needs and the caregiver\'s objective (e.g. number of hours of care, problem behaviors or functional dependency of the care recipient) or subjective burden, depression or anxiety symptoms or psychological distress, amount of formal or social support received, self-care or quality of life. These postulated associations were either based on plausible links with other common relevant outcomes for informal dementia caregivers (e.g. depression and subjective burden for RAM; subjective burden for CNA-D; burden and psychological morbidity for CNCD), or on different theoretical models, namely, the patient activation model for PBH-LCI:D, and Caplan\'s model of mental health consultation for EAC. For JHDCNA and UNM, the formulated hypotheses were too vague and numerous, seeming to pre-empt associations between all needs domains and all outcomes, which resulted in low rates of confirmation. They were based on plausible links with objective and subjective burden for JHDCNA, and Pearlin\'s stress process model for UNM. There is thus some evidence for construct validity.

### Best-validated instruments

Regarding individual instruments, the best-validated one is currently PBH-LCI:D by Sadak *et al.*^[@R58]^ PBH-LCI:D was developed using an appropriate procedure regarding content validity, included six domains confirmed in a factor analysis and with good internal consistency, demonstrated adequate test-retest stability after two weeks, and showed the expected correlations with other variables indicating construct validity. EAC (in French) by Laprise *et al.*^[@R61]^ had appropriate evidence of test-retest reliability and construct validity, although informal caregivers were not involved in the item development process and Cronbach alphas were computed without a dimensionality analysis. Four other instruments had adequate support for content validity, but insufficient evidence on all other psychometric properties (CARENAP, CNCD, QNP, NAS). The excellent content validity of SIDECAR provided a valid basis for further psychometric testing of this instrument, which seems to be currently underway. The CNA-D and RAM had good evidence for construct validity, but inconclusive evidence for all other properties. The last five instruments currently provide no convincing evidence on any psychometric property (CADI, JHDCNA, QCNE, Tayside, UNM).

### Content and structure of dimensions

The topics assessed in the instruments can be divided into three thematic groups of needs: i) need for information and education, ii) needs related to emotional support, and iii) need for other accessible and appropriate services. All instruments contained at least one item in the first and second group. Ten instruments comprised items in the third group. The first group of needs was typically assessed with items about the need for education regarding care tasks, especially dementia-specific caring skills (included in all instruments), items about information on local services or community resources for persons with dementia or caregivers (included in 13 instruments). Needs for information about dementia and its treatment were present in 10 instruments, and needs in relation to the characteristics, accessibility and availability of services were included in nine instruments. In the second thematic group, the most considered topics were counseling for negative emotions (nine instruments); support from the informal network such as family, friends or other caregivers (nine instruments) or society (eight instruments); and respite (eight instruments). Financial and legal support (seven items) was the most common topic in the third group of needs. Table [1](#T1){ref-type="table"} provides a summary of the topics assessed in the different instruments.

Discussion
==========

This psychometric literature review identified 14 needs assessment instruments for informal dementia caregivers with empirically evaluated measurement properties. Their systematic evaluation, based on the COSMIN criteria,^[@R42],[@R45],[@R46]^ revealed that half of them had excellent content validity. In contrast, the structure validity was rarely examined, and factor analyses were in most cases of low quality because of insufficient sample sizes or questionable procedures. None of the instruments had an optimally tested and good internal consistency, as the sole one with an adequate dimensionality analysis had low alphas, and all others had either their dimensionality evaluated with small samples, or no proper evaluation of their dimentionality -- although some had high alphas. Regarding reliability, test-retest agreement was rarely tested, and only two instruments used a satisfactory procedure and obtained good correlations. Inter-rater agreement was relevant only for professionally interviewed instruments and evaluated using inadequate procedures. Regarding validity, in the absence of a gold standard, no criterion validity could be assessed, but construct validity was evaluated in more than half of the instruments, with satisfactory procedures and results on four of them. Comparing the different instruments reviewed, PBH-LCI:D was rated as having the best psychometric evidence, and EAC was also partly supported, while most other instruments had limited or no proof of their psychometric soundness. SIDECAR showed very promising results regarding content validity. However, further psychometric testing is needed and seems to be currently underway.

This overview highlighted the importance of guidelines such as COSMIN^[@R42],[@R45],[@R46],[@R48]^ in guiding the efforts in the development of instruments with optimal psychometric properties in a specific field. As we noted for needs assessment in informal dementia caregivers, despite international investments in instrument development, optimal standards were on many occasions not achieved due to problematic procedures and analyses, as well as largely insufficient sample sizes. Our review therefore provides essential information to inform future efforts in the development of such measures in order to achieve more robust psychometric results.

Regarding needs assessment in informal dementia caregivers, our review showed that there are presently several instruments with adequate content validity, developed in diverse countries (Singapore, Austria, the Netherlands, the UK and the US). This information provides an excellent starting point for further development. The priority should now be to identify the structure, in terms of the number of different domains required to cover the diverse needs of informal dementia caregivers. The preliminary factor-analytic evidence that we reviewed identified five to eight domains of needs, but overall the instruments reviewed comprised two to 18 different need domains. Currently, there is no established theoretical model to organize the diverse and complex needs of our population of interest. Pini *et al.*^[@R68]^ made a first attempt in this direction by developing a needs-led framework based on qualitative interviews to conceptualize the impact of caring on the lives of family caregivers. A robust theoretical framework might enhance the conceptual clarity around the assessment of these needs, and could be further informed by explorations of the factorial structure with sufficient sample sizes. Nevertheless, cultural differences in the experience of dementia caregiving could affect the content of needs assessment instruments.^[@R69]^ Such differences were difficult to evaluate at the stage of content validity. They should be examined at later stages of instrument validation by testing the measurement invariance.

Our review also identified different approaches that were applied to assess the construct validity of some of the reviewed instruments. These approaches involved testing the associations between needs and other related constructs, predominantly the informal caregiver\'s objective or subjective burden, psychological symptoms, the amount of support received, self-care or quality of life. The postulated associations were mostly based on plausible links with common outcomes for informal dementia caregivers, and sometimes on a theoretical model, with different models being used. The diversity of these procedures indicated that further conceptualization of the place of needs within relevant theoretical models could strengthen the nomological net and thereby support more solid examination of the construct validity. Another challenge in this area is to ensure that the content of the items of the different instruments are not overlapping, to prevent spurious correlations. This would typically be the case for needs assessment including items about burden or depression, for example, when their construct validity is tested with instruments measuring these constructs.

Regarding reliability, test-retest stability was scarcely assessed. And inter-rater agreement was always tested with questionable procedures, despite its importance as multiple professionals are normally involved with informal dementia caregivers. Substantial efforts need to be invested in these aspects, but we also have to keep in mind that their assessment is challenging in a fragile population such as informal dementia caregivers. Indeed, a short time interval is required as the situation of the person with dementia and the larger context can change quickly, thereby modifying the needs of the caregiver. Yet it is certainly difficult to obtain two assessments within one or two weeks from chronically stressed and often exhausted caregivers.

Finally, needs assessments were mainly used for evaluations at one specific point in time. Increasingly, the assessment of needs might be considered as an outcome to analyze the impact of interventions, or used to document the evolution of needs over time. The use of needs assessment as an outcome or longitudinal measure requires a satisfactory sensitivity to change, which was not assessed in the reviewed instruments, and warrants scientific attention in the future.

This review has both strengths and limitations. First, our use of a highly structured procedure based on the COSMIN criteria is a strength. However, COSMIN uses a very stringent evaluation of the reviewed instruments, as the final appreciation for each psychometric property is based on the lowest grade across all specific criteria for this property. Although the resulting synthesis could give the impression of a globally poor quality of evidence, we believe it is very helpful in the process of achieving high psychometric standards. Secondly, we were able to include instruments and articles in more diverse languages than previously published reviews,^[@R36]-[@R38]^ although our limitation on our language skills did not allow us to examine publications in any Asian or Arabic languages. Thirdly, despite our efforts, we could not always access gray literature, as some authors did not respond, persons in charge of the project were absent, or authors were in a commercial process preventing them to provide access to the manual. Our conclusions are therefore limited to available information.

Conclusion
==========

Recommendations for practice
----------------------------

This review revealed several instruments for measuring the needs of informal dementia caregivers. However, the evidence for their use in the clinical or research setting is often limited. The two best-validated instruments are PBH-LCI:D by Sadak *et al.*^[@R58]^ and EAC by Laprise *et al.*^[@R61]^ While PBH-LCI:D is in English and intended for use in clinical and research settings, EAC is in French and recommended only for clinical use. Both of them include a scoring system that allows for comparison of results at different time points and between different informal caregivers. PBH-LCI:D and EAC contain items covering the most common topics found across all instruments, namely, the need for information and education, needs related to emotional support and the need for other accessible and appropriate services. Their self-administered application method suggests less effort in administration time for professionals. Nevertheless, there is no information regarding administration burden for both, which would be important in terms of usability, especially in the clinical setting. In regards to well-documented cultural differences in the experience of dementia caregiving, and the absence of empirical evidence on the measurement invariance of the available instruments across diverse cultural groups, caution should be taken in using them in cultural contexts different from those in which the instruments were developed.^[@R69]^

Recommendations for research
----------------------------

Although we identified moderate to high evidence of strong psychometric properties for PBH-LCI:D and EAC, this review highlights the need for further developments in the field of needs assessment in informal dementia caregivers, particularly in structural validity and construct validity, as well as test-retest reliability and sensitivity to change. The evaluation of both forms of validity would certainly benefit from a more robust theoretical framework about the core dimensions of needs in informal dementia caregivers, and the relationship between needs and other relevant outcomes for this population. We also need to identify appropriate procedures to assess test-retest reliability with minimal additional burden for informal dementia caregivers, and to evaluate sensitivity to change appropriately despite this involving a demanding procedure.
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